Translocation of myelin basic protein mRNA in oligodendrocytes requires microtubules and kinesin.
Myelin basic protein (MBP) mRNA is localized to the myelin membranes of oligodendrocytes. When exogenous MBP mRNA is microinjected into oligodendrocytes in culture, it is transported along the processes and localized to the myelin compartment in a multistep intracellular RNA trafficking pathway. In the work described here, oligodendrocytes were treated with agents that affect the cytoskeleton including: nocodazole, to disrupt microtubules; taxol, to stabilize microtubules; cytochalasin, to disrupt microfilaments; and kinesin anti-sense oligonucleotide, to suppress kinesin expression. Digoxigenin-labeled MBP mRNA was microinjected into the treated cells and the extent of translocation of the microinjected RNA was determined by confocal microscopy. Nocodazole, taxol, and kinesin anti-sense oligonucleotide inhibited translocation of microinjected MBP mRNA, while cytochalasin B and kinesin sense oligonucleotide did not. These results indicate that translocation of MBP mRNA in oligodendrocytes requires intact microtubules and kinesin but does not require intact microfilaments. The results are discussed in relation to the current multistep model for intracellular RNA trafficking in oligodendrocytes.